Microsomal monooxygenation of the carcinostatic 1-(2-chloroethyl)-3-cyclohexyl-1-nitrosourea. Synthesis and identification of cis and trans monohydroxylated products.
Liver microsomal hydroxylation of 1-(2-chloroethyl)-3-cyclohexyl-1-nitrosourea was shown to occur on the cyclohexyl ring at positions 3 and 4. Four metabolites were isolated by selective solvent extraction and purifed by high-pressure liquid chromatography. cis-4-, trans-4-, cis-3-, and trans-3-OH derivatives of 1-(2-chloroethyl)-3-cyclohexyl-1-nitrosourea were synthesized and their chromatographic, mass spectral, and nuclear magnetic resonance characteristics matched those of the metabolites. The position of ring hydroxylation and the identity of each geometric isomer were established by nuclear magnetic resonance using a shift reagent in conjunction with spin decoupling techniques. Microsomes from rats pretreated with phenobarbital showed a sixfold increase in hydroxylation rate (19.5 vs. 3.3 nmol per mg per min). The induction was quite selective for cis-4 hydroxylation (19-fold); however, induction of trans-4 (threefold), cis-3 (threefold), and trans-3 (twofold) hydroxylation did occur. Quantitatively the cis-4-hydroxy metabolite was 67of the total product by phenobarbital-induced microsomes and 21% for normal microsomes. Microsomes from animals pretreated wit- 3-methyl-cholanthrene gave about the same rate and product distribution that normal microsomes gave. A mixture of 80% carbon monoxide-20% oxygen inhibited formation of all four hydroxy metabolites with the inhibition ranging from 55 to 78%.